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Abstract 
In Rwanda, the prevalence of  known type 1 diabetes mellitus in seven districts of  the country is 
16.4 per 100,000 in young adults under 25 years old. The objective of  this study was to compare 
the glycemic control of  type 1 diabetes youth before and after the diabetes camp in Rwanda. 
A quasi experimental design using a longitudinal approach to compare the glycemic control 
before and after camp was used; 97 type 1 diabetes youth of  both sexes, average age of  21 years 
were assigned into 8 groups and every group attended 5 days of  diabetes education at the camp. 
Medical records about glycated hemoglobin levels before and 3 months after the camp were 
extracted from the database of  Rwanda Diabetes Association and were analyzed to identify the 
impact of  the educational camp. The mean difference between the glycemic control before and 
3 months after the camp revealed a statistically significant decrease of  2.1% HbA1c (P-value = 
0.02).  As conclusion, this study found that diabetes educational camp is an effective strategy to 
improve Rwandan type 1 diabetes youth’s glycemic control.
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Introduction
Type 1 diabetes mellitus (T1DM) is one of  the most 
common chronic conditions in children, and it 
represents a global public health challenge.[1] According 
to the International Diabetes Federation 8th Atlas 2017, 
the number of  children and adolescents below 20 
years known to have type 1 diabetes is estimated to be 
1,106,200 globally with 50,600 cases from Africa region.
[2] The prevalence of  type 1 diabetes from birth to 14 
years of  age in sub-Saharan Africa was ~0.009% in 
2013.[3] In Rwanda, the prevalence of  known T1DM 
in seven districts of  the country is 16.4 per 100,000 in 
young adults, age <25 years.[4]
Adolescents face particular challenges as they learn to 
take responsibility for their diabetes.[5] Among these 
challenges are unhealthy weight control behaviors and 
the lack of  understanding of  insulin manipulation 
for optimal glucose level.[6] According to Pihoker et 
al.,[7] diabetes camps are prospects for children and 
adolescents for enjoying a camping experience in a 
secure environment and to live in a setting where they 
can share diabetes care with other campers who have 
diabetes. Educational camps are considered as one of  
the best intervention strategies for improving glycemic 
control and insulin adjustment through education 
of  adolescents with T1DM, in a high-income setting.
[8] However, according to our knowledge, such 
interventions have not been tested in limited-resource 
settings, such as Rwanda, where over 1,500 youth and 
young adults, live with T1DM.[9] Rwanda Diabetes 
Association hosts a yearly summer youth camp, in the 
city of  Kigali, targeting T1DM patients, of  age 14-25 
years. The objective of  this study was to compare the 
glycemic control of  T1DM youth at the camp at two 
time points, including prior the camp and 3 months 
after the 2015 diabetes educational camp. 
Methods
Study setting
Since 2013, the Rwanda Diabetes Association organizes 
an educational summer camp for one hundred 
adolescents living with T1DM. Those adolescents are 
recruited from another program managed by Rwanda 
Diabetes Association called “life for a child”. Since 
https://dx.doi.org/10.4314/rjmhs.v2i1.4 
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2004, the program has helped about 1,500 children 
and adolescents from the four provinces of  Rwanda 
and the city of  Kigali. In this study, we evaluated the 
impact of  the educational camp, on a sample of  100 
young adults, living with T1DM, during the summer 
camp of  July 2015. The type of  care provided for all the 
adolescents in the program is similar, with no special 
formal educational training about diabetes knowledge 
and management being given to them by the association. 
Study design
This study used a quantitative research design with 
3 months of  follow-up. Records of  the participants’ 
glycated hemoglobin (HbA1c) levels of  the month of  
the camp were checked from the Rwanda Diabetes 
Association database and saved. A quasi-experimental 
design using a longitudinal approach to compare the 
glycemic control of  T1DM youth before and after 
diabetes camp was used. The duration of  the camp 
was five days, the group was educated about diabetes 
knowledge and self-management skills. Participants’ 
glycated hemoglobin (HbA1c) levels were assessed in 
post evaluation three months after the camp. 
Ethical considerations
Permission to conduct the study was obtained from the 
Rwanda Diabetes Association and from the Institutional 
Review Board of  the University of  Rwanda College of  
Medicine and Health Sciences (CMHS/IRB/015/2015). 
For informed consents, young adults, below age 21, we 
obtained informed assent from them and informed 
consent from their parents. For adults, >21 years of  age, 
we obtained their informed consent. 
The participation was voluntary, no compensation was 
provided, and participants were informed of  their right 
to withdraw from the study at any time. Anonymity 
and confidentiality of  the participants were protected 
by the coding their names, storage of  data in a safe, 
locked facility, and access was given to only the research 
personnel.  
Target population and sampling technique
The target population was T1DM adolescents of  both 
sexes (between the ages of  14 and 25 years) who were 
chosen by the Rwanda Diabetes Association to attend 
the summer educational camp. The total number of  
participants was one hundred and attempts were made 
to recruit all of  them in the study but only ninety-seven 
persons consented to participate in the study.
Measurements
The assessment form had a section of  personal 
and socio-demographic characteristics (gender, age, 
educational level, family history of  diabetes, year of  
diabetes diagnosis, type of  insulin used and the number 
of  insulin injections per day). 
Review of  records 
Data were collected from the records of  the Rwanda 
Diabetes Association on every camp participant about 
glycemic control as measured by glycated hemoglobin 
(HbA1c) level. The glucose levels were well controlled if  
the HbA1c was equal or below 7.5%, and uncontrolled if  
HbA1c above 7.5%). The HbA1c levels were collected, 
at baseline, prior the intervention, and three months at 
the time of  the follow-up.
Selection of  participants
Every year, the Rwanda Diabetes Association conducts 
a random selection of  new participants, among the total 
number of  T1DM adolescents, who never participated 
in previous educational camps. The study response rate 
was 97%. 
Educational phase
The main goal of  the educational camp was to improve 
the adolescents’ knowledge, self-management skills 
about diabetes and their glycemic control through a 
behavioral education program. 
Selection of  methods
The study participants (n = 97) were divided into eight 
groups of  16 adolescents each. Every group attended 
five sessions during the five days of  the educational 
camp. Each group was led by an educator from the 
Rwanda Diabetes Association and researcher or a 
research assistant.
The educational sessions covered the following 
components: a) Information about diabetes and its 
complications, b) Insulin medication and glucose 
monitoring and recording, c) Nutrition and diabetes, 
and d) Exercise and foot care. The teaching methods 
used were lecturing, interactive educational sessions 
and group discussions in order to discover the main 
ideas that needed to be discussed. Group discussions 
facilitated the participants in sharing information, 
enhanced their self-confidence and motivated them 
to keep participating in the study. In addition, some 
demonstrations assisted the participants to understand 
some aspects of  self-management such as insulin 
injection. Colored posters and role plays were used to 
provide information about insulin injection techniques, 
injection sites, hypoglycemia and hyperglycemia signs, 
the diabetes food pyramid, and about the foot care.
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Statistical analysis
Data were collected, coded, tabulated and analyzed using 
McNemar test (Chi Square) for categorical variables, 
Wilcoxon test and paired t-test for continuous variables. 
Data analysis was done using SPSS v16.0 (SPSS, Chicago, 
IL) and Stata SE 13.
Results
The sample comprised of  97 T1DM adolescents, of  
whom 38 (39.2%) were males and 59 (60.8%) were 
females. Sixteen (16.5%) adolescents were between 14 
and 17 years old, 35 (36.1%) were 18 to 21 years, and 
46 (47.4%) were 22 to 25 years old. The mean age of  
the participants was 20.93 ± 3.23 years, which was not 
significantly different between males and females (p = 
0.94). Thirty-two (33%) participants did not complete 
the primary school, while 56 (57.7%) had primary school 
7 (7.2%) completed secondary school, and only 2 (2.1%) 
had completed higher level of  education. However, 
differences between the sexes and education level were 
not found (p = 0.16). The number of  participants who 
reported having diabetes history in the family was 26 
(26.8%), which did not vary amongst the sexes (p = 
0.57). Twenty-six (26.8%) of  the participants reported 
to have been diagnosed with type 1 diabetes in years 
2007-2009 and 2010-2012 while only 6 participants 
(6.2%) have been diagnosed before 2000. The mean 
length of  time since diabetes diagnosis was 5.2 years; this 
did not vary by sex. Most participants use “Both Fast-
acting and Long-acting insulin” (n=92 (94.8%)) while 
“Mixed-Mixtard” (n=1; 1.0%)) and both “Levemir” 
and “Lentus” were used by two participants (2.1%). 
No statistical difference between the year of  diabetes 
diagnosis and the types of  insulin used was found (p = 
0.26). Two insulin injections per day was reported by 46 
(47.4%) participants, while 45 (46.4%) participants had 
three injections per day, and 6 (6.2%) participants took 1 
insulin injection per day. However, the year of  diabetes 
diagnosis and the number of  insulin injections per day 
were not related (p = 0.26), but the type of  insulin used 
and the number of  insulin injections used per day were 
related (p = 0.01).
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Figure 1. Comparison between the glycated 
hemoglobin levels (% HbA1c) of  Rwandan type 1 
diabetes adolescents before and 3 months after the 
completion of  diabetes camp.
The median HbA1c of  all adolescents before the 
camp was 10.2% (Interquartile range (IQR) = 8.2-14) 
whereas three months after the camp, it was 8.1% (IQR 
6.8-9.8) (<0.01). Before the educational camp, only 
15 adolescents (15.5%) had controlled glucose levels 
(HbA1c <7.5%). Three months after completion of  the 
camp, 39 participants (40.2%) had controlled glucose 
levels (p <0.01).
Discussion
In this study of  comparing the glycemic control of  type 
1 diabetes youth before and after diabetes camp from 
Rwanda diabetes association, we found that the HbA1c 
decreased slightly 3 months after the camp. The mean 
score of  HbA1c of  all adolescents before the camp 
was found to be 10.2% ± 2.8% while the mean score 
after 3 months follow-up was 8.1% ± 2.3%. The mean 
difference between both scores revealed a statistically 
significant decrease of  2.1% HbA1c (p = 0.02). 
These results are similar to results of  several 
studies[10–14]  where positive effects of  educational 
interventions impacted  HbA1c levels of   camp 
participants. Some studies qualified the impact of  
educational camps on HbA1c of  participants as 
significant[11–13] whereas others found it trivial.[10,14]
The slight improvement of  glycemic control 3 months 
after educational camp is being attributed more to the 
lack of  consistency of  diabetes self-management skills 
rather than to poor diabetes knowledge.[7,10]
In our study the poor improvement of  glycemic control 
3 months after educational camp was due to lack of  
proper diet and deficient social support especially from 
family members as reported by camp participants.  
Strengths and Limitations
The main strengths of  this study were the organization of  
the educational sessions and its study design. However, 
the study had many limitations such as limited number 
of  the camp participants, short time of  educational 
camp and lack of  appropriate diet and family support 
after camp. 
To the Ministry of  Health of  Rwanda, we recommend 
to assist the Rwanda Diabetes association in organizing 
diabetes camps for a big number of  T1DM adolescents 
and for a long time period of  educational camp. To 
further researches, we suggest to conduct studies about 
quality of  life among T1D adolescents and factors 
associated to poor glycemic control.
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